
Monthly Webex Tag-up, 9 July 2015 

Agenda 

 

1. Announcements and opportunities 

 

2. Colorado Pipeline Fire 

 

3. Science Presentations 



Fall AGU 2015 Abstract Submission (Results) 

Our two sponsored sessions received an overwhelming response. 

 

A011: Air Quality Research: From Emissions to Impacts 

Conveners: Gabi Pfister, Patrick Reddy, Greg Frost,  

         and Annmarie Carlton  

 

150 abstracts submitted 

 

A041: Emergence of a Global Observing System for Air Quality: 

Integrated Approaches Using Observations and Models of 

Tropospheric Composition and Pollution to Inform Air Quality Analyses 

and Applications 

Conveners: Jay Al-Saadi, Caroline Nowlan, Gangwoong Lee,                                

         and Henk Eskes 

 

75 abstracts submitted 



Invitation for a FRAPPE/DISCOVER-AQ 
Special Feature in Elementa 

 
- Six Knowledge Domains, all hosted by major 

US universities (Dartmouth, Univ. Michigan, 
Georgia Tech., Univ. Washington, Univ. of 
Colorado) 

- Atmospheric Science Domain hosted by CU 
Boulder (Detlev Helmig Editor-in-Chief) 

- Elementa will set up dedicated website with 
listing of papers and ancillary information 

- Non-profit peer-reviewed journal 

- Low, discounted flat rate publication fee 
(~$1,200 for special feature articles) 

- All open access 

- No page limit 

- Well recognized by public, media, and 
policy makers 

- Experienced Associate Editor Board; can 
appoint Special Feature Guest Editor 

 



NGL Pipeline Fire during Discover 
AQ/Frappe Campaigns 

Aug 13, 2015 

Tara Yacovitch, Aerodyne Research Inc. 

tyacovitch@aerodyne.com 



Overland Pass Pipeline (OPLL) 

• Estimated Lat/Lon of 
pipeline fire:  

40.34641 -104.41852  

• Duration of Fire: 

July 21 – July 27 

Image from the National Pipeline Mapping 

System, 

https://www.npms.phmsa.dot.gov/PublicViewe

r/composite.jsf 

 

AML 

Location 

Liquids 
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A helpful comment from Brad Pierce in response to discussion about the location 

of the fire… 

 

The NOAA National Geophysical Data Center (NGDC) Earth Observation Group 

(EOG, http://www.ngdc.noaa.gov/eog/index.html) uses VIIRS Day Night Band 

(DNB) data along with other VIIRS channels, to detect nighttime fires and 

distinguish fires (relatively cold planck temperatures) from flares (high planck 

temperatures). Could use these measurements to further characterize the flaring 

associated with the liquid pipeline fire.  There are kml files with flare detections 

and temperatures at: 

 

http://www.ngdc.noaa.gov/eog/viirs/download_viirs_fire.html 

  

  

The main POC for this effort is Chris Elvidge at NGDC (chris.elvidge@noaa.gov). 

https://mail01.ndc.nasa.gov/owa/redir.aspx?SURL=GmfEilGVQRtaRy965OU1bUU0tNMHGhkQyLU1bHDCoxJRU5nQIaTSCGgAdAB0AHAAOgAvAC8AdwB3AHcALgBuAGcAZABjAC4AbgBvAGEAYQAuAGcAbwB2AC8AZQBvAGcALwBpAG4AZABlAHgALgBoAHQAbQBsAA..&URL=http%3a%2f%2fwww.ngdc.noaa.gov%2feog%2findex.html
https://mail01.ndc.nasa.gov/owa/redir.aspx?SURL=GmfEilGVQRtaRy965OU1bUU0tNMHGhkQyLU1bHDCoxJRU5nQIaTSCGgAdAB0AHAAOgAvAC8AdwB3AHcALgBuAGcAZABjAC4AbgBvAGEAYQAuAGcAbwB2AC8AZQBvAGcALwBpAG4AZABlAHgALgBoAHQAbQBsAA..&URL=http%3a%2f%2fwww.ngdc.noaa.gov%2feog%2findex.html
https://mail01.ndc.nasa.gov/owa/redir.aspx?SURL=HPJJ4nOueckmlYQ0ixO5Y7XNln87ROmJwWPkWcv-dr1RU5nQIaTSCGgAdAB0AHAAOgAvAC8AdwB3AHcALgBuAGcAZABjAC4AbgBvAGEAYQAuAGcAbwB2AC8AZQBvAGcALwB2AGkAaQByAHMALwBkAG8AdwBuAGwAbwBhAGQAXwB2AGkAaQByAHMAXwBmAGkAcgBlAC4AaAB0AG0AbAA.&URL=http%3a%2f%2fwww.ngdc.noaa.gov%2feog%2fviirs%2fdownload_viirs_fire.html
https://mail01.ndc.nasa.gov/owa/redir.aspx?SURL=2wRmBmzCnTcNEYGe0RhnnV96vvGngdGdaEElKPGzoXJRU5nQIaTSCG0AYQBpAGwAdABvADoAYwBoAHIAaQBzAC4AZQBsAHYAaQBkAGcAZQBAAG4AbwBhAGEALgBnAG8AdgA.&URL=mailto%3achris.elvidge%40noaa.gov






NGL Composition 

Raw Product: 

• 0.012% CH4, 10% C2H6 

• C2H6/CH4 = 844 

 

Uncombusted: 

• C2H6/CH4= 0.842  
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Flare/Fire Destruction 

• CO/CO2 = 0.049 (0.49%) 

 

• CO/CO2 < 0.01 :  

– functioning process flare 
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Impact on Other Sites 

• C2H6/CH4 : 15-22% 
• Ethane at Ft-Lupton 

(Platteville) 

Disruption at Wattenberg 

Plant as well. 



Info From Operator, 
courtesy Daniel Bon: 

"The Overland Pass Pipeline did have a fire event (reported to CDPHE) at a block valve south of 
the South Platte River crossing in July, 2014.  This fire was an upset condition that occurred to the 
block valve mechanical equipment.   The incident is contained in the PHMSA Database 
hl2010toPresent.xlsx.  The event started on July 21st and was extinguished when the pipeline was 
empty on July 27, 2014.  The Overland Pass Pipeline (OPPL) system contains natural gas liquids 
(NGL). NGL is considered a highly volatile liquid (HVL).  NGL are created from gas processing and 
would have been liquid coming from nearby gas plants.  The shutdown of the NGL line did cause 
gas processing facilities to temporarily shut down because there was no outlet for the NGL.   NGL 
carry only a small amount of methane.  The material released from the fire only had 0.012% of 
methane based on samples taken nearby.  The ethane content of the liquid was about 
10%.  Ethane can be as much as 50% in an NGL pipeline, but due to the very low ethane prices, 
gas processing plants in Colorado are currently not separating out ethane specifically as they are 
considered in “ethane rejection”.   This practice has been in place throughout all of 2014 and is 
presently continued.  It was estimated that about 2,255.2 bbls of NGL’s were released during the 
event.  The VOC content is just about 100%, although the regulated VOC’s in this liquid were 
about 89-90% due to the presence of ethane (which is not a regulated VOC). The NGL’s were 
either released through the fire, which efficiently burned through the event (no smoking was 
observed which indicated complete burn), or in portable flares that were brought to the site to 
remove liquid from the pipeline.  Therefore, an overall estimated control of 95% was used to 
estimate emissions released to the atmosphere.  The total estimated release to the atmosphere 
was 40 lbs of methane and 1.26 tons of ethane. 



Do we have any questions we 

would like to ask Williams about 

the incident? 

 

Daniel Bon has agreed to collate 

any requests for information and 

communicate with them on our 

behalf.  



SCIENCE PRESENTATIONS 



Observations of VOCs in the  
Colorado Front Range during FRAPPÉ 

 

Rebecca Hornbrook1,*, Eric Apel1, Alan Hills1, Don Blake2, Nicola Blake2, Jason 
Schroeder2, Alan Fried3, Petter Weibring3, Dirk Richter3, Jim Walega3, Andy 

Weinheimer1, Deedee Montzka1, Meghan Stell1, John Orlando1, Geoff Tyndall1, Teresa 
Campos1, Brian Heikes4, Victoria Treadaway4, Dan O’Sullivan5, Greg Huey6, David 
Tanner6, Ron Cohen7, Frank Flocke1, Gabi Pfister1, and the FRAPPÉ science team 

 

1NCAR, Boulder, CO, *rsh@ucar.edu; 2University of California, Irvine, CA; 3University of Colorado, 
Boulder, CO; 4University of Rhode Island, Kingston, RI; 5United States Naval Academy, Anapolis, MD; 

6Georgia Institute of Technology, Atlanta, GA; 7Univeristy of California , Berkeley, CA. 



Benzene and Toluene 
Emission ratios [VOC]/[CO] of benzene and toluene vary significantly between Denver and Weld County. Both are 
correlated with n-butane emissions where CO is low, but in the Denver area, [toluene]/[benzene] ratios are much 
higher than in Weld  County. 

42.0

41.5

41.0

40.5

40.0

39.5

39.0

38.5

L
a

ti
tu

d
e

, 
d

e
g

-108 -106 -104 -102

Longitude, deg

54321

[toluene]/[benzene]

42.0

41.5

41.0

40.5

40.0

39.5

39.0

38.5

L
a

ti
tu

d
e

, 
d

e
g

4002000

benzene, pptv

500

400

300

200

100

0

b
e

n
z
e

n
e

, 
p

p
tv

30025020015010050

CO, ppbv

O&NG, [CO] < 125 ppbv
slope = 0.0197 ± 0.0002
intercept = 15.6 ± 0.3

r
2
 = 0.822

800

600

400

200

0

to
lu

e
n

e
, 
p

p
tv

14x10
3121086420

n-butane, pptv

O&NG, [CO] < 125 ppb
slope = 0.0248 ± 0.0004
intercept = 9.1 ± 0.5
r

2
 = 0.654



42.0

41.5

41.0

40.5

40.0

39.5

39.0

38.5

L
a

ti
tu

d
e

, 
d

e
g

-108 -106 -104 -102

Longitude, deg

2.01.61.20.8

iC5/C5

(points sized by isopentane)

Pentane Ratios 
 
Ratios of isopentane/n-pentane 
(iC5/C5) are useful for contrasting Oil 
& Natural Gas (O&NG) (0.8-1.0) vs. 
urban emissions (1.5-2.5). 
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Similarly, ratios of isobutane/ 
n-butane (iC4/C4) can be used to 
differentiate between different O&NG 
extraction activities and different 
shale plays. 
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Rifle 
2.1 s-1 

High NOx Weld 

10.1 s-1 

Uintah 
2.7 s-1 

Denver 
16.5 s-1 

Foothills 
1.9 s-1 

Calculated OH Reactivity by FRAPPÉ region 

Forested 
2.1 s-1 Using data from: Apel, Blake, Campos, Cohen,  

Flocke, Fried, Heikes, Huey & Weinheimer groups. 

Weld 
6.8 s-1 



Denver 
16.5 s-1 

NO 9.75 NO2 2.15 butane 0.74 CO 0.27 CH4 0.24 HNO3 0.39 isoprene 0.94

NO2 7.40 NO 1.13 propane 0.70 HCHO 0.26 HCHO 0.23 HCHO 0.39 HCHO 0.20

CO 0.78 butane 0.75 CH3CHO 0.57 CH4 0.26 CO 0.21 CO 0.33 CH4 0.18

HCHO 0.73 pentane 0.67 HNO3 0.44 CH3CHO 0.24 propane 0.17 CH4 0.20 CO 0.17

SO2 0.60 CH3OOH 0.65 NO2 0.43 HNO3 0.22 CH3CHO 0.15 CH3OOH 0.18 HNO3 0.16

CH3CHO 0.55 propane 0.62 CH3OOH 0.42 CH3OOH 0.19 ethane 0.13 CH3CHO 0.11 MVK 0.16

HNO3 0.51 isopentane 0.51 HCHO 0.41 propane 0.15 HNO3 0.11 NO2 0.09 CH3OOH 0.12

isoprene 0.44 CO 0.37 pentane 0.40 butane 0.12 butane 0.09 NO 0.08 MBO 0.06

ethanol 0.30 butenes 0.32 CO 0.32 NO2 0.10 isobutane 0.09 methanol 0.07 CH3CHO 0.05

CH3OOH 0.29 2-methylpentane 0.29 butenes 0.28 methylcyclohexane 0.08 NO 0.06 H2O2 0.07 H2O2 0.05

ForestedWeld CountyDenver High NOx Weld RifleUintah Foothills

Ten largest contributors to OH reactivities by region 

High NOx Weld 

10.1 s-1 
Weld 
6.8 s-1 

Rifle 
2.1 s-1 

Uintah 
2.7 s-1 

Foothills 
1.9 s-1 

Forested 
2.1 s-1 
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Alkane OH Reactivity 
Contributions 
 
Total alkane mixing ratio by 
carbon number (top), and total 
alkane OH reactivity by carbon 
number (bottom). Alkane OH 
reactivities in Denver and high-
NOx Weld regions are greatest at 
C5, while the lower-NOx Weld 

region is centered around C4. 
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FRAPPÉ vs.  
previous studies 



Large Vertical Gradient of Reactive Nitrogen 

Oxides in the Boundary Layer: Modeling Analysis 

of DISCOVER-AQ 2011 Observations 

 

Yuzhong Zhang, Yuhang Wang, Gao Chen, 
Charles Smeltzer, James Crawford, Jennifer 
Olson, James Szykman, Andy Weinheimer, 
Armin Wisthaler, Alan Fried, Glenn Diskin 

 



DISCOVER-AQ July, 2011 Baltimore 

200+ vertical profiles 
measured over 6 sites 

Questions 

1. How do pollutants distribute 
in the boundary layer? 
 

2. How well is the boundary 
layer mixed? 
 

3. What factors affect the mixing 
state of pollutants? 



Classification of vertical profiles 

      Height 
Stability 

Deep 
>1km 

Medium 
0.5-1km 

Shallow 
<0.5km  

Turbulent (<0.1K/km) 40 - - 

Neutral    (0.1-1K/km) 123 24 - 

Stable      (>1K/km) - 7 12 

Stability: potential temperature gradient 



Distributions of profile category 

Deep 
&Turbulent 

Deep 
&Neutral 

Medium 
&Neutral 

Stable Total 

Distribution of profile categories at varied local time 
6:00 -10:00 2 10 8 9 29 

10:00 - 14:00 29 75 12 7 123 
14:00 - 18:00 9 38 4 3 54 

Distribution of profile categories at varied sites 
Padonia 5 24 2 3 34 
Fairhill 9 25 5 1 40 
Aldino 8 21 5 2 36 

Edgewood 7 27 5 2 41 
Essex 6 22 3 3 34 

Beltsville 5 3 3 4 15 
Chesapeake 

Bay 
0 1 1 4 6 



Analysis using a 1D model 

200+ vertical profiles from Discover-AQ 

Discover-AQ 

measurements as 

constraints 

2

2

z

C
K
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dC i
i

i






Weather Research and 

Forecast Model (WRF) 

meteorology field 

NOx, toluene, xylene, isoprene 

Alkane C>4, alkene C>=3, ethane, and propane 

Ozone, CO, CH2O 

O3-NOx-VOC 

Photochemistry 
(Bey et al., 2001; Carter, 2009) 

Dry/wet deposition 

1D vertical transport 

Radiation 

1D-REAM 

i=1 

i=n 

i=… 

3D model 



Simulated and observed 
median profiles 

Black:                    observations 
Solid red:              ACM2 
Dash-dotted red: YSU 
Dashed red:          MYJ 

All 
Deep & 
Turbulent 

Deep &  
Neutral 

Medium & 
Neutral 

Stable 



NOx gradient affected by BL  stability 

Dot: stable 
Dash-dot: deep & neutral 
Dash: deep & turbulent 
Solid: all profiles 

Black: mixing time 
Green: isoprene 
Blue: NOx 
Red: CO 



Impact on ozone production calculation 

P(O3)BL =
 P(O3)i ∙  hi
kBLT
i=kBLB

hBL
 

P(O3)i = k0,i NO i HO2 i + kj,i NO i RO2 j,i
n

j=1
 O3 production 

BL-averaged O3 production 



Impact on satellite NOx retrieval calculation 

AMF =
 amfh ∙ ch ∙ 𝑑h

 ch ∙ 𝑑h
 Vertical_Column =

Slant _Column

AMF



Conclusions 

• NOx gradient is sensitive to the strength of vertical 
mixing  

• A 1D model could generally capture the gradient. 
Using different WRF schemes lead to varied 
performance for different categories. 

• Using surface measurement to calculate ozone 
production leads to ~30% high bias 

• The ability of model to reproduce the shape of 
vertical profile impact NO2 retrieval process 

 



MODIS DTA C6_Urban AOD 
Retrieval over DISCOVER-AQ 

Field Campaigns 

 C6U retrieved AOD Data 

can be made available to 

DISCOVER-AQ Team. 

 Region/Period covering all 

four deployments 

 Data format? 

 MOD04 format (will 

have all the parameters 

except DeepBlue 

parameters (each file 

size is about 50mb) 

 Just AOD SDS as 

binary file 

corresponding to each 

granule 

 AOD maps only   

Contact: pawan.gupta@nasa.gov 
or robert.c.levy@nasa.gov 

 . C6U Provide more accurate AOD values over cities 
 . C6U retrieval provides better continuity between 

city and surroundings 

mailto:pawan.gupta@nasa.gov
mailto:robert.c.levy@nasa.gov

